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Legacy of Western Exploration

1804-06
1805-07
1807

1819-20
1834-35

1839-40

1840s-50s
1867-79

1879

Lewis and Clark
Lt. Zebulon Pike
Survey of the Coast

David Owe

Corps of Tg) Qgg’

Four SurveQ)S
D

U.S. Ge%ogical Survey

Northwes ssage

ntams/Plkes Peak
Yéy, topo-, hydrography

Maj. Stephen Long N\ é&ky Mountains
G. Featherston @ zarks Mountains

Upper Miss. Valley

Routes to Pacific

King, Hayden, Powell,
Wheeler --rivalry, overlap

Established by Congress




Establishment of
U.S. Geological Survey

* March 3, 1879, President RutherfqQrd Hayes

* Responsible for ° cIass:flcayon\ the public
lands, and examination @T&e@eolaglc

structure, mineral
i cts

resources, and prov
of the national

" King Survey aﬁee
complete; Haydah Powell,

Wheeler sur@;s

discontinued.




What is the U.S. Geological Survey?

The science bureau of the Dept. %fthe Interior
Unique combination of earth, life)’and
physical sciences &A\%

Established in 1879 four previous

western surveys i z@adition of Lewis &

Clark Q& A
Today, conduc séfveys, investigations, and

D
research %,
%0




USGS Mission

* Serve the Nation by providing reliable
scientific informatiorl;é?

O

TN
e Describe and under %‘h Earth;
* Minimize loss of @a roperty from

natural disastersy &O
* Manage Wath-b@fogical, energy, B '0¥ . WX
and mineral %‘g urces; and ‘f 5‘; ’,&
* Enhance ng protect our quality g |
of life.




Science at USGS - Today

= An independent fact-finding agency; no basisg advocacy

= No regulatory or policy functions Q:\ %\<>
\S

= No natural resource or land @ﬁt responsibilities

N
= USGS supports all DOI @vfaue\ th science information

= Science resources le Q; ,&in partnership
with more than agencies:
. State |, tribal governments
. Academic community
. Other Federal allies
. Non-governmental organizations ~




Our Organization Follows Our Science Strategy
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1 Climate and<g§¢fd -Use Change
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Water

Groundwater Resources
National Water Quality Ass@ss@t
Hydrologic Research a DQ\@Iopment
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ZUSGS

science for a changing world

>
Santa Rosa Plaig@@ect
Overview N ¢

<O
Tracy Nishikawa, LQQE Ifenden, Joe Hevesi, and
Loren Metzger BQ/

%




Objectives of Santa Rosa Plain
Project

* Develop an updated assessment of the
geohydrology and geochemistrzz) the SRP.

AN
e Develop a groundwater\@v@ﬁbdel for SRP.
* Evaluate the hydrolo igﬁacts of alternative
st

groundwater ma !{©] rategies on the

basin.




USGS Personnel

* Database/GIS * Lithologic Modeling
e Kathryn Koczot e Don kind

* Andy Morita q:\En@ aylor

* Donna Knifong

e Data Collection/ \éw \1'"9

Interpretation \@ Q-doe Heves:i

e Loren Metzger Q}’ &O * Linda Woolfenden

 Chris Farrar Q~ 2 * Diane Rewis

e Geologic Modelil% Q/C) * Tracy Nishikawa
* Eric Reichard

* Victoria Langenhei

e Robert McLaur%@, * Rich Niswonger
* Robert Jache




Cooperators

* Sonoma County Water Agency

e Stakeholders <\ Qé
* Cal-American Water ?? A\o“)

e City of Cotati Qg/

N\
City of Rohnert P @i@
City of Santa RQ@%’ A
City of Sebastgle(/C)
Town of Windsg5

S
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Four Project Tasks

Compile existing data N
New data collection (watqg_ u , geologic
and geophysical) %?‘ A\

. B\ WY
Data interpretation \@ <&

,{69

Groundwater-flo@
< ((/C)
D

N%
&




Data Compilation

Base maps in place
Completed data inventoréi

Compiled pumping da$~

>

@

Completed |and-use§a aqf§959, 1974, 1979,
1986, 1999, 2007)(<>> <O

Compiled wate{gQé data

Compiled water-%a ity data from DWR,
stakeholders, A, and DPH.
Compiled D well-construction data




Data Interpretation

* Precipitation
* Basin-wide water levels
* Plotted hydrographs %v

e Trends N\ &

* Vertical head diff r@c&@
Streamflow re i}&

Interpreted wates§€rua|ity data

Hydrogeoloqjﬁ&ata



Water-Quality Tasks

* Compiled historic data through 2009
® 5,000 records
°* 410 wells
¢ 20 surface-water site N

* Collected new

* Depth-depende
Lake well o))

* Depth-depegdent WQ from Sebastopol well

A

perature data from Spring

* Highlight constitaev &Qj oncern




Geohydrologic Characterization

Published 5 reports/papers

Compiled lithology and stratlgiphyéséall geology
wells in Access database

Collected lithologic samp @gelsmlc velocity

logs from 2 Santa Rosa

Estimated depth-to @%m\@t using gravity

Developed 3-D g @model suitable for use in
flow model

Constructed 3- ology model, currently using to
zone HGU’ s bg+gock property

Seismic survey




Oblique view of
depth-to-basement

surface
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Geology madified from,

Division of Mines and Geology,

CD-ROM 2000-007 (2000),GIS Data

10 Miles for the Geologic Map of Califamia

|

Shaded relief derived from U.S. Geological Survey
National Elevation Dataset, 2008,
Albers Equal Area Conic Projection

10 Kilometers




Southwest Northeast

Santa Rosa Plain Mayacamas Mountains .
A Maacama  Petrified Forest A

Sebastopol Trenton Ridge Rodgers Creek Fault Z Thrust Z
FEET Fault Fault Fault Zono ault Zone ) rs one

No Vertical Exaggeration

Southwest Cotati Basin Rincon Valley Mayacamas N OrtheaSt,
B Mountains B

Sebastopol Trenton Ridge hodgers Crenk Bennett Valley FEET
FEET Fault Fault FaultZoin Fault Zone O

No Vertical Exaggeration

EXPLANATION

Fault, sense of offset
not shown

- Petaluma Forinatio
Geology modified from Mc:Laughlin and others

Undifferentiate! {2008) and Sweetkind and others {2010}
basement




A - A s
Petrified Forest

Maacama Thrust Zone

= . Fault Zone

i i Rodgers Creek e — 1,000
Sebastopol Trenton Ridge Windsor Basin Fatgllt Zone

FEET Fault Fault

SEA SEA
LEveL | LEVEL
500 | 500
1,000 ] -1,000
m0-|  basementrocks base of lithology model 1,500
Vertical Exaggeration = 4X
Bl
= FEET
FEET Cotati Basin Bennett Valley — 1,000
500 Sebastopol Trenton Ridge Rodgers Creel Fault Zone 500
Fault Fault Fau't Zot.2
SEA SEA
LEVEL - : . LEVEL
500 500
1,000 1,000
_ . b/ basementrocks | -
1,500 base oflithology model 1,500
g o N . N
Vertical Exaggeration = 4X
FYPLANATION
Bravel B Clay, sand, and gravel £ Conglomerate Fault, sense of offset not shown
Sand and gravel = Clay, sand, and race grevel [ Volcanic conglomerate Faults were notused in construction of lithology
Sandstone and gravel B Clay and gravel B oasolt model and are shown for illustrative purposes only,
Sand - Clay and trace grove :l Ash and {or) wff
Sandstone B Clay and sand I Undifferentiated basement ‘ A ‘
Sand and clay I Clay and sandstone [ Nodata Lithologic model from Sweetkind and others {2010)
Sandstone and clay B Clay
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GSFLOW—Coupled Ground-Water and Surface-Water Flow
Model Based on the Integration of the Precipitation-Runoff
Modeling System (PRMS) and the Modular Ground-Water
Flow Model (MODFLOW-2005)

By Steven L. Markstrom, Richard G. Niswonger, R. Steven Regan, David E. Pruaic,
and Paul M. Barlow

Precipitation Figure 1. Distribution, flow, and interaction »f water on 22 land and in the subsurface.
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Soil water
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Evaporation ¢

Ground-wae, flow —_

Ground-water flow —7




Why GSFLOW? 2 Words: “Natural
Recharge”

* Estimate based on precipitation record or

surrogate 4 \Q
* Simulate recharge usin rshed model

and use as input for ater-flow model

* Coupled approac@\}a.g SFLOW
A
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Modeling Phases

* PRMS

* Develop climate database and model

* Define physical characteristicg of b
- N

* Develop and calibrate PRMQmo@

e MODFLOW-2005 % <</
* Define initial recharg@ g‘ry condition for

groundwater-flo

* Develop and ?faﬁgroundwater-ﬂow model
e GSFLOW (197

* Develop cou @watershed groundwater model

e Calibrate ccﬁpled model to both streamflow and water-
level data




GSFLOW Model Development:

* GSFLOW datasets completed
* GSFLOW calibration completed
* Simulated 1975-2010 (daji\S monthly

) ?* 4\

e Simulated water bud

* Estimated unrepoQ/ uIturaI pumpage




Groundwater-Flow Component

Defined model domain Q
Generated model grid -\ \O

Imported 3-D geologi%\gTQ o model
&

Built datasets ™ &

Calibrated trans@h LOW model
A

Q§</C)

N%
&




Groundwater-Flow Component

* Inputs include boundary conditions, aquifer
properties, streams, flow Igeme&

pumpage ?§~ \0.)
* The steady-state ye@@ the transient

and

simulation period \/ @' 010

* Monthly stresszzéﬂogs
<

N%
&




GSFLOW Applications

* Test “what if” scenarios
* Artificial recharge
* Pumping
* ASR

* Climate change

e Land-use chan

@5(00
N
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